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□ Responsive to communication(s) filed on ___ ■ 

□ This action is FINAL. 

□ Since this application is in condition for allowance except for formal matters, prosecution as to the merits is closed 
in accordance with the practice under Ex parte Ouayfe, 1 935 CD. 1 1 ; 453 O.G. 21 3. 

A shortened statutory period for response to this action is set to expire 3 month(s), or thirty days, whichever 
is longer, from the mailing date of this communication. Failure to respond within the period for response will cause the 
application to become abandoned. (35 U.S.C. § 133). Extensions of time may be obtained under the provisions of 
37 CFR 1.136(a). 

Disposition of Claims 

Kl Claim(s) 1-21 __ is/are pending in the application. 

Of the above, claim (s) is/are withdrawn from consideration. 

□ Claim(s) is/are allowed. 

XI Claim (s) 1-21 is/are rejected. 

□ Claim (s) is/are objected to. 

□ Claims are subject to restriction or election requirement. 

Application Papers 

□ See the attached Notice of Draftsperson's Patent Drawing Review, PTO-948. 

□ The drawing(s) filed on is/are objected to by the Examiner. 

□ The proposed drawing correction, filed on is Cbpproved disapproved. 

□ The specification is objected to by the Examiner. 

□ The oath or declaration is objected to by the Examiner. 

Priority under 35 U.S.C. § 119 

□ Acknowledgement is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d). 

□ All □ Some* DNone of the CERTIFIED copies of the priority documents have been 

□ received. 

□ received in Application No. (Series Code/Serial Number) . 

□ received in this national stage application from the International Bureau (PCT Rule 17.2(a)). 
""Certified copies not received: 

□ Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(e). 

Attachment(s) 

SS Notice of References Cited, PTO-892 

□ Information Disclosure Statement(s), PTO-1449, Paper No(s). 

□ interview Summary, PTO-413 

□ Notice of Draftsperson's Patent Drawing Review, PTO-948 

□ Notice of Informal Patent Application, PTO-152 
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DETAILED ACTION 



Specification 

1 . Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 250 words. It is important that the abstract not exceed 
250 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as "means" 
and "said," should be avoided. The abstract should describe the disclosure sufficiently to assist 
readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 



Claim Rejections - 35 USC § 112 

2. The following is a quotation of the first paragraph of 35 U.S. C. 112: 

The specification shall contain a written description of the invention, and of the manner and 
process of making and using it, in such full, clear, concise, and exact terms as to enable any 
person skilled in the art to which it pertains, or with which it is most nearly connected, to 
make and use the same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. 

3. Claims 6, 1 1 and 21 are rejected under 35 U.S.C. 112, first paragraph, as containing 
subject matter which was not described in the specification in such a way as to reasonably convey 
to one skilled in the relevant art that the inventor(s), at the time the application was filed, had 
possession of the claimed invention. The application provides no support for a first titanium- 
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nitride layer formed over the aluminum-copper-titanium alloy layer and a first titanium layer 
overlying the first titanium-nitride layer. The disclosure only supports a first titanium layer 
formed over the aluminum-copper-titanium alloy layer and a first titanium-nitride layer overlying 
the first titanium layer. 

Claim Rejections - 35 USC § 102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless -- 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or 
on sale in this country, more than one year prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371© of this title before the invention 
thereof by the applicant for patent. 

5. Claims 1, 2 are rejected under 35 U.S.C. 102(e) as being anticipated by Okamoto (US 
5,736,192). 

Okamoto discloses the claimed multilayered interconnection structure (Fig. 13F ) 
comprising an aluminum-copper-titanium alloy layer 26. 

6. Claims 1, 2 are rejected under 35 U.S.C. 102(b) as being anticipated by Shin (US 
5,665,643). 

Shin discloses the claimed multilayered interconnection structure (Fig. 2 ) comprising an 
aluminum-copper-titanium alloy layer 22c. 
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Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 
rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claims 1-21 are rejected under 35 U.S.C. 103(a) as being unpatentable over Inoue et al. 
(US 5,635,763) in view of Lee et al. (US 5,641,992). 

Inoue et al. discloses a semiconductor device comprising a multilayered interconnection 
structure (Figs. 3A-3B) formed on a substrate 1, the interconnection comprises a second titanium 
nitride layer 9 overlying a second titanium layer 2 1 , an aluminum alloy layer 1 0 overlying the 
second titanium nitride layer 9, a first titanium layer 23 overlying the aluminum alloy layer 10, 
and a first titanium-nitride layer 1 1 overlying the first titanium layer 23. Inoue et al. does not 
explicitly disclose the layer 10 being an aluminum-copper-titanium alloy layer. Al-Si, Al-Cu, Al- 
Ti, and Al-Cu-Ti are interconnection materials known in the art and routinely used to form 
interconnection layer in the multilayered interconnection structure in preventing or suppressing 
electromigration and stress migration. Therefore, it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to select any one of these materials as a suitable 
interconnection material for the interconnection layer 10 of Inoue et al., since it has been held to 
be within the general skill of a worker in the art to select a known material on the basis of its 
suitability for the intended use as a matter of design choice. In re Leshin, 125 USPQ 416. In fact, 
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Lee et al. discloses an aluminum-copper-titanium alloy layer of having 0.5% copper and 0.15% 
titanium (Tables I and II). Therefore, the incorporation of the aluminum-copper-titanium alloy 
layer as taught by Lee et al. into Inoue et al. is prima facie obvious. A prima facie case of 
obviousness exists where the claimed ranges and prior art ranges do not overlap but are close 
enough that one skilled in the art would have expected them to have the same properties. In 
Titanium Metals Corporation of America v. Banner, 778 F.2d 775, 227 USPQ 773 (Fed. Cir. 



9. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. References N-0 are being cited since these show an interconnection structure 
comprising Al-Cu-Ti alloy layer. 

10. Papers related to this application may be submitted to Technology center (TC) 
2800 by facsimile transmission. Papers should be faxed to TC 2800 via the TC 2800 Fax 
center located in Crystal Plaza 4, room 4-C23. The faxing of such papers must conform 
with the notice published in the Official Gazette, 1096 OG 30 (November 15, 1989). The 
Group 2811 Fax Center number is (703) 308-7722 and 308-7724. The Group 2811 Fax 
Center is to be used only for papers related to Group 2811 applications. 

Any inquiry concerning this communication or any earlier communication from the 
Examiner should be directed to Thien Tran whose telephone number is (703) 308-4108. The 



1985). 



Conclusion 
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Examiner is in the Office generally between the hours of 7:00AM to 5:30PM (Eastern Standard 
Time) Monday through Thursday. 

Any inquiry of a general nature or relating to the status of this application should be 
directed to the Technology Center Receptionists whose telephone number is 308-0956. 
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